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(54) VEHICLE MOUNTING INTERNAL COMBUSTION ENGINE AND HAVING FUEL 
REFORMING/SUPPLYING FUNCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vehicle 
mounting an internal combustion engine that can obtain 
reformed high-octane liquid fuel being rich in aromatic 
hydrocarbon. 

SOLUTION: This vehicle mounting an internal 
combustion engine 1 includes a reformer 5 and a gas- 
liquid separating device 8. The reformer 5 reforms at 
least part of liquid fuel by dehydrocyclization reaction 
and generates reformed high-octane liquid fuel being 
rich in aromatic hydrocarbon and reformed gas fuel being 
rich in hydrogen. The gas-liquid separating device 8 
separates the reformed liquid fuel and the reformed gas 
fuel. The vehicle also includes a device to supply at least 
part of the reformed liquid fuel to the internal 
combustion engine 1 as its fuel. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] On the car carrying an internal combustion engine (1), some liquid fuel [ at least ] is reformed by 
the cyclodehydrogenation reaction. The reforming machine which generates the reformed gas fuel which is 
rich in the reforming liquid fuel and hydrogen of a high octane value which are rich in aromatic hydrocarbon 
(5), The car which carries the internal combustion engine characterized by having the vapor-liquid- 
separation equipment (8) which separates said reforming liquid fuel and said reformed gas fuel, and 
equipment which supplies said some of reforming liquid fuel [ at least ] to said internal combustion engine 
(1) as a fuel of that, and has reforming and the supply function of a fuel. 

[Claim 2] The car equipped with the equipment which supplies said some of reformed gas fuels [ at least ] to 
the gas combustion equation heater (13) of said reforming machine (5) which carries an internal combustion 
engine according to claim 1 , and has reforming and the supply function of a fuel. 

[Claim 3] The car whose catalyst used for a cyclodehydrogenation reaction is crystalline aluminosilicate and 
which carries an internal combustion engine according to claim 1 or 2, and has reforming and the supply 
function of a fuel. 

[Claim 4] The car in which said crystalline aluminosilicate has MFI structure and which carries an internal 
combustion engine according to claim 3, and has reforming and the supply function of a fuel. 
[Claim 5] The car which carries the internal combustion engine according to claim 4 as which said 
crystalline aluminosilicate is chosen from a gallium, zinc, and platinum, and which contains a kind at least, 
and has reforming and the supply function of a fuel. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the car which carries an internal combustion engine and has 

reforming and the supply function of a fuel. 

[0002] 

[Description of the Prior Art] Conventionally, what was equipped with the reforming machine for fuels as 

this kind of a car is known (for example, refer to JP,52-98819,A and JP,2000-291499,A). 

[0003] 

[Problem(s) to be Solved by the Invention] However, according to the conventional reforming machine for 
fuels, that whose fuel by which reforming was carried out is a gas is most, and the high octane value 
component obtained as a liquid after reforming has them. [ few ] Since the volume is very large as compared 
with the liquid fuel of the same calorific value, it is difficult for fuel gas for the charging efficiency to an 
internal combustion engine to fall, and to enlarge an internal combustion engine's output. Moreover, fuel gas 
is difficult to correspond, since it is difficult to store also temporarily, for example, when it needs a lot of 
fuels like [ at the time of acceleration of a car ]. 

[0004] On the other hand, since heat required for reforming had been obtained from the remaining heat of 
exhaust gas and the temperature of exhaust gas changed with an internal combustion engine's operation 
situations a lot, the conventional reforming machine had the problem that a reforming reaction became 
unstable. 
[0005] 

[Means for Solving the Problem] This invention obtains reforming liquid fuel with many amounts of high 
octane value components, and aims at offering said car which might make it have made it an internal 
combustion engine's energy efficiency improve. 

[0006] In order to attain said purpose, according to this invention, some liquid fuel [ at least ] is reformed by 
the cyclodehydrogenation reaction on the car carrying an internal combustion engine. The reforming 
machine which generates the reformed gas fuel which is rich in the reforming liquid fuel and hydrogen of a 
high octane value which are rich in aromatic hydrocarbon, The car equipped with the vapor-liquid- 
separation equipment which separates said reforming liquid fuel and said reformed gas fuel, and the 
equipment which supplies said some of reforming liquid fuel [ at least ] to said internal combustion engine 
as a fuel of that which carries an internal combustion engine and has reforming and the supply function of a 
fuel is offered. 

[0007] According to said cyclodehydrogenation reaction, the reforming liquid fuel of a high octane value 
which is rich in aromatic hydrocarbon can be obtained from the liquid fuel containing a hydrocarbon with a 
low octane value, and it is possible to raise an internal combustion engine's energy efficiency by this. 
[0008] This invention aims at offering said car which enabled it to stabilize said reforming reaction. 
[0009] In order to attain said purpose, according to this invention, the car equipped with the equipment 
which supplies said some of reformed gas fuels [ at least ] to the gas combustion equation heater of said 
reforming machine which carries an internal combustion engine and has reforming and the supply function 
of a fuel is offered. 

[0010] In case said aromatic hydrocarbon generates, the reformed gas fuel which was rich in hydrogen with 
the dehydrogenation of the low hydrocarbon of octane-izing generates. Since this reformed gas fuel is 
separated from reforming liquid fuel and that part [ at least ] can be regularly supplied to the heating gas 
combustion equation heater of a reforming machine as that fuel, it is possible to stabilize the reforming 
reaction of a reforming machine. 
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[0011] 

[Embodiment of the Invention] In the fuel distribution system of the car carrying the internal combustion 
engine 1 which shows drawing 1 , a fuel tank 2 is connected to the entrance side of the reforming machine 5 
through the supply pipe 3 which has the closing motion valve 4, and the outlet side of the reforming 
machine 5 is connected to the entrance side of vapor-liquid-separation equipment 8 through the supply pipe 
7 which has the closing motion valve 6. The 1st outlet side of vapor-liquid-separation equipment 8 is 
connected to an internal combustion engine's 1 fuel installation side through the supply pipe 10 which has 
the closing motion valve 9, and the 2nd outlet side is connected to the heating gas combustion equation 
heater 13 of the reforming machine 5 through the supply pipe 12 which has the closing motion valve 1 1 . An 
internal combustion engine's 1 fuel installation side is connected through the supply pipe 1 5 which has the 
closing motion valve 14 between the fuel tanks 2 and the closing motion valves 4 in a supply pipe 3. 
Moreover, an internal combustion engine's 1 fuel installation side is connected through the supply pipe 17 
which has the closing motion valve 16 between the vapor-liquid-separation equipment 8 in a supply pipe 12, 
and the closing motion valve 1 1 . 

[0012] Liquid fuel is poured in into the fuel tank 2. The reforming machine 5 has the function which carries 
out catalytic reforming of the liquid fuel which is a raw material by the cyclodehydrogenation reaction, and 
generates the reforming liquid fuel of a high octane value with which it is rich in aromatic hydrocarbon from 
liquid fuel, and the reformed gas fuel which is rich in hydrogen. Paraffin hydrocarbon gas, such as methane, 
ethane, and a propane, is contained in the reformed gas fuel out of hydrogen. 

[0013] Vapor-liquid-separation equipment 8 has the function which separates the reforming liquid fuel of a 
high octane value which is rich in aromatic hydrocarbon, and the reformed gas fuel which is rich in 
hydrogen, and supplies a part of the reforming liquid fuel [ at least ] to an internal combustion engine 1 , and 
supplies some reformed gas fuels [ at least ] to the gas combustion equation heater 1 3 of the reforming 
machine 5. Furthermore, vapor-liquid-separation equipment 8 also has the function which supplies some 
reformed gas fuels [ at least ] to an internal combustion engine 1 . In the example, although vapor-liquid- 
separation equipment 8 has a vapor-liquid-separation function and fuel feeder ability, it may be made to 
perform fuel supply with another equipment. 

[0014] The reforming machine 5 is filled up with the catalyst which promotes a cyclodehydrogenation 
reaction. As a catalyst for a cyclodehydrogenation reaction, crystalline aluminosilicate, for example like a 
zeolite and ZSM-5 zeolite which had MFI structure especially are suitable, and the thing which is chosen 
from a gallium, zinc, and platinum and which contain a kind at least is desirable preferably. Moreover, the 
temperature of a cyclodehydrogenation reaction is set as 400-700 degrees C. 

[0015] Table 1 makes a catalyst proton mold ZSM-5 (H-ZSM -5), gallium qualification ZSM-5 (Ga-ZSM - 
5), and zinc qualification ZSM-5 (Zn-ZSM -5), respectively, and shows the reforming result of having 
performed the cyclodehydrogenation reaction, using n pentane as a fuel. The amount of a gallium and zinc 
was made into 2wt(s)% of catalyst weight. Reforming conditions were set to - with a weight space velocity 
(WHSV) of 2h 1 and reforming temperature of 550 degrees C, and ****** O.lMPa. 
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[0017] If H-ZSM -5 is used as a catalyst, it is clearer than Table 1 that a cyclodehydrogenation reaction fully 
advances. When the catalyst embellished with a gallium or zinc is used, it turns out that the yield of 
aromatic hydrocarbon and hydrogen is increasing from the case where H-ZSM -5 is used. 
[0018] In said structure, the closing motion valve 4 is open, and liquid fuel is supplied to the inlet port of the 
reforming machine 5 through a supply pipe 3 in the closing motion valve 14 in the state of close from the 
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liquid fuel tank 2. In this case, it is also possible by opening the closing motion valve 14 to supply an 
internal combustion engine, without reforming liquid fuel. The reforming fuel which consists of a reformed 
gas fuel which is rich in the reforming liquid fuel and hydrogen of a high octane value which are rich in 
aromatic hydrocarbon in the reforming machine 5 with the cyclodehydrogenation reaction of liquid fuel is 
generated. As for a reforming fuel, the closing motion valve 6 is supplied to vapor-liquid-separation 
equipment 8 through a supply pipe 7 in the state of open from the outlet of the reforming machine 5. In 
vapor-liquid-separation equipment 8, a reforming fuel is divided into reforming liquid fuel and a reformed 
gas fuel, and, as for reforming liquid fuel, the closing motion valve 9 is supplied to an internal combustion 
engine 1 through a supply pipe 10 in the state of open. On the other hand, the closing motion valve 1 1 is 
open, and, as for a reformed gas fuel, the closing motion valve 16 is supplied to the heating gas combustion 
equation heater 13 of the reforming machine 5 through a supply pipe 12 in the state of close. In this case, the 
closing motion valve 16 is able to supply some reformed gas fuels to an internal combustion engine 1 
through a supply pipe 17 in the state of open. Moreover, it is also possible to use the heat of an internal 
combustion engine's 1 exhaust gas with the gas combustion equation heater 13 as a heat source for heating 
of the reforming machine 5. 
[0019] 

[Effect of the Invention] According to invention of claim 1 and three to 5 publication, by constituting as 
mentioned above, the liquid fuel of a high octane value which is rich in aromatic hydrocarbon can be 
obtained, and the car which might make it have made it an internal combustion engines energy efficiency 
improve can be offered. 

[0020] According to invention according to claim 2, the car which enabled it to stabilize the reforming 
reaction of a reforming machine can be offered. 



[Translation done.] 
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DRAWINGS 



[Drawing 1 ] 
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